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SOV/124-58-3-3156 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 3, p 88(USSR) 


AUTHOR: Leonov, M. Ya. 


Ser 
TITLE: *-TatFoduction Into the Elementary Theory of Torsion (Vvedeniye 
v elementarnuyu teoriyu krucheniya) 


PERIODICAL: Nauchn. zap. In-ta mashinoved. i avtomatiki. AN UkrSSR, 
1957, Vol 6, pp 109-119 


ABSTRACT: The paper presents an approximated solution of the problem 
of free torsion of elastic rods of a uniform continuous section. 
The author discusses an orthogonal network of stress contours 
and of the lines normal to them which intersect at a point taken 
as the center of the torsion. The total tangential stress at any 
point of the section is determined by the formula 
dw 
T= 2G 6a 
Here G is the shear modulus; @ is the relative angle of twist; 
dw is the area of the curvilinear triangle formed by two normal 
lines and segment dn of the stress contour passing through the 
Card 1/2 given point. For the determination of the position of the 
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; SOV/124-58-3-3156 


Introduction Into the Elementary Theory of Torsion 


intersection point the author uses a theorem according to which the tangential 
stress flow through any normal line going from the intersection point to the 
outer body contour is of a constant value which does not depend upon the selec- 
tion of the particular normal line. The results obtained permit the determina- 
tion of the stress at points of the normal lines the position of which is known, 
Values are given for the stresses on the axes of symmetry of sections having 
the form of an incomplete circular ring, a semicircle, a regular polygon, and 
a rectangle. The accuracy of the results depends upon-proper selection of a 
normal line close to an axis of Symmetry. Two principles of "locality" are 
expressed, with the help of which, once a solution is had for a torsion prob- 


lem for a given rod, it is sometimes possible to determine the stresses in 
another rod, 


K. V. Solyanik-Krassa 
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SOV/124-58-4-4422 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr4, p 104 (USSR) 


AUTHORS: Leonov, M. Ya., Burak, Ya. I. 
eS 

TITLE: A Rod Having a Constant-torsional-strength Distribution of 
Cross-sectional Contours (Sterzhen' s ravnoprochnym konturom 
poperechnogo secheniya pri kruchenii) 


PERIODICAL: Nauchn. zap. In-ta mashinoved. i avtomatiki. AN UkrSSR, 
1957, Vol 6, pp 120-125 


ABSTRACT: The authors are attempting to find the forms of cross sections 
of rods possessing the quality of constant stresses on the contour 
during free torsion. They base their conclusions upon the elem~ 
entary theory of torsion (see Nauchn. zap. In-ta machinoved. i 
avtomatiki AN UkrSSR, 1956, Vol 5, pp 41-45; RZhMekh, 1957, 
Nr 4, abstract 4596; Nauchn. zap. In-ta machinoved. i avtematiki 
AN Ukr SSR, 1957, Vol 6, pp 109-119). They present a graphic 
and analytical solution of the formulated problem assuming that 
the cross section of the rod has an axis of symmetry and that 
the normals to the lines of the stresses on the segment of the 
contour up to their intersection with the axis of symmetry are 

Card 1/2 straight lines perpendicular to the circumference of the cross 


erica eas 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929230003-3" 


CIA-RDP86-00513R000929230003-3 
Sz LES EE See hese alt se : 


ipebaae eee aes Sees 


ce este bet 


"APPROVED FOR RELEASE: 07/12/2001 


ZU RESIGNS FE Be SERS REE i Bist zs Sees 


SOV/124-58-4-4422 


A Rod Having a Constant-torsional-strength Distribution (cont. ) 


section, and that they coincide from there on with the axis of symmetry. 
Formulae are presented for the determination of the tangential stresses 
within the cross section of the form obtained. The assumed nature of the 
normal lines has little probability. 


K. V. Solyarnik~Krassea 


l. Rods--Torque 2. Rods--Stresses 3. Mathematics 
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SOV/124-58-3-3341 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 3, p112 (USSR) i: 


AUTHORS: Leonov, M. Ya., Kopeykin, Yu. D. 
CO eee 


TITLE: ‘ Stability of Centrally Compressed Thin-walled Beams (Ob ue 
ustoychivosti tsentral'no szhatykh tonkostennykh sterzhney) 


PERIODICAL: Nauchn. zap. In-ta mashinoved. i avtomatiki. AN UkrSSR, 
1957, Vol 6, pp 126-129 


ABSTRACT: A eum plified critical load calculation for a centrally com- 
pressed thin-walled open-profile beam is presented for a case 
of a small discrepancy between the center of flexure and the 
center of gravity of the cross-sectional area, It is assumed 
that the critical load differs from the smaller value of the 
Eulerian force P, under flexure collapse or from the critical 
force Py under’torsional collapse by a comparatively small 
value the magnitude of which is determined by the V. Z. Vlasov 
equation of critical forces [ Tonkostennyye uprugiye sterzhni 
(Thinwalled Elastic Beams) Stroyizdat, 1940 ]. 


V.F. Lukovnikov 


Card 1/1 


Te 
ae 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929230003-3" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929230003-3 


SEEPS ADL Ded AR as OAS a/R lt BE a RS a BE itn Bia pene prea nar se meres terTd cre} Pes ESE ab EE Neen Se oe 


BURAK, Yaroslav Iosifovich; LEOQNOV, M.Ya., prof., doktor fiziko-maten. 
nauk, otv.red.; VESELOVSKIY, T. [Veselove'kyi, T.], tekhrad. 


{Torsion and bending of prismatic rods] Deieki zadachi kra- 

chennia ta zhynu prysmatychnykh sterzhniv, Kyiv, Vyd-vo Akad. 

nauk URSR, 1959. 84 p. (MIRA 13:8) 
(Elastic rods and wires) 
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LEONOV, H.Ya., prof., doktor fiz.-matem.nauk, otv.red.; LABINOVA, HM., 
wea igdeva; MAZURIK, T.Ya. [Mazuryk, .14.], tekhn.red. 


i turni 
{Thermal stresses in thin-walled structures] Tempera 
i 2 
nnia v tonkostinnykh konstruktsiiakh. Kyiv, 1959. 172 p. 
iain (MIRA 13:2) 
1, Akademiia nauk URSR, Kiev..Instytut mashynoznavstva i avtomatiki. 
(Strains and stresses) (Elastic plates and shells) 
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Pressure under an approximately circular die. Cae 5 
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LBONOY, M.Ya. (L'yov); PANASYUK, V.V. (L'vov) 


. ‘Formation of slight cracks in a solid body. Prykl. mekh, 5 no.4:391-401 
159. (MIRA 1323) 


l.Institut mashinovedeniya i avtomtild AN USSR. 
(Elastic solids) 
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PLYATSKO, Grigoriy Vasil'yevich; LEONOV, M,¥a., doktor fiz.—mat.nauk, 
prof., otv.red.; KAZANTSEV, B.A», red.izd-va; MATVEYCHUK, A.A. 
tekhn. red. 


[Nonstationary problems in heat conductivity and thermoelesticity; 
supplement for calculatory elements of heat power units) Nestatsio- 
narnye zadachi teploprovodnosti i termouprugosti; s prilozheniem k 
raschetu elementov teplosilovykh ustanovk. Kiev, Izd-vo Akad pnauk 
USSR, 1960. 103 pe (MIRA 14:12) 
tHeat—Conduction) (Trarmal stresses) 
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E081/E441 
AUTHORS: Burak, Ya.I. and Leonov, MeYa. (Livov) 
TITLE: Torsion of a Bary the Cross-Section of Which is 


Bounded by Arcs of Two Intersecting Circles 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Mekhanika i mashinostroyeniye: 1960, Nr 3, 
pp 181-183 (USSR) 


ABSTRACT 3 The problem has been previously discussed by Uflyand 
(Ref 1), using bi-polar coordinates. The present 
solution is less general but is found in terms of 
elementary functions. The Prandtl torsion function is 
given by Eq (1.1), where b is a constant and g is 
a function harmonic within the cross-section, having the 
value (1.2) at the boundary and the value given by 
Eq (1.3) at an arbitrary internal point Mo({ro; %); 
where T (ro: Boi Ts a) is Green's function and n is 
the internal normal. If the cross-section is bounded by 
the arcs of two circles, intersecting at an angle [{/m, 
where m is a whole number (see figure, p 181), the 
Green's function can be found as Eq (1.4) by inversion 

Card 1/3 of the value of this function for a wedge-shaped region Je 
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Torsion of a Bar, the Cross-Section of Which is Bounded by Arcs 
of the Two Intersecting Circles 


(In Eq (1.4); , veer oss _ 41: denote the distance 
of the point M(r,a) from the points Moj~2(roi-2: 
Moi-1(T2i-1> ao4-1) respectively. )} 

The shear stresses are found to be a maximum at the 
points B and D (Figure, p 181); they are given by 

Eq (2.1) for m= 2 and by Eq (2.2) for m = 4 

(tp and Tp are the shear stresses, k = b/fa. see 
figure). The magnitude of these stresses for various 
values of k are given in Table 1. The torsional 

moment M corresponding to an angle of twist @6 is 
determined by Eq (3.1) and (3.2), where G is the shear 
modulus and Jg is the polar moment of inertia about the 
point Oo. For m = 2, the moment is obtained as 

Eq (3.5); values of M calculated from Eq (3.5) are 
given in Table 2 for various values of k. There are 

1 figure, 2 tables and 2 Soviet references, 


e242): 


ASSOCIATION: Institut mashinovedeniya i avtomatiki, 
Akademii nauk USSR (Institute of Machine Practice we 
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of the Two Intersecting Circles 


and Automatics, Academy of Sciences UkrSSR) 


SUBMITTED: February 9> 1960 
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VITVITSKIY, P.M. [Vytvyts'kyi, P.M.]; LBONOV, Meta. 


Dislocation with an elliptical hollow. Dop.AN ake ie 
314-317 '60. (MIRA 13:7 


1. Institut mashinovedeniya 1 avtomatiki AN USSR. Predstavleno 
akadenikon AN USSR G.N.Savinyn ( H.M.Savinyn]. 
(Dislocations in eryatals) 
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Leonov, M.Ya.; Yarema, S.Ya. 
———————EIETEE—E—OO 
Thermal Stress Distribution in the Shell Bulk 


PERIODICAL: Dopovidi Akademiyi nauk Ukrayins'koyi RSR, 1960, Nr. 6, pp. 751 - \ 
754 

TEXT : The authors give a solution of the heat conductivity equation 

at _19t 

o2z2 = a r¥-4 3 . . (1) 
(where a is the temperature conductivity coefficient, 7 ig the time, z is the 
point coordinate in the bulk, counting from the middle surface of the plate), for 
an infinite plate at a given initial temperature distribution and the poundary 
conditions linearly variable in time 

& (c, zens = diz ++ (0,8), 

t (er 2)lees = bgt + t (0-8), (2) 


The solution (3) is simplified by neglecting the members that damp during an in- 
terval of several 82 (where 26 is the plate thiclness and t+ (0, z) is the given 
a 
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Thermal Stress Distribution in the Shell Bulk A153/A029 


temperature distribution when T= 0), and its application is extended to thin 
shells in the case when the surface temperature is a given function of time and 
space ‘Cc ordinates, The conditions for the applicability of the resulting form- 


la 2/5 @ 2.8 =\ a 
Ga. eee as? tg2” rai nite (5) \ 
where ,- ot 


az . Sb _ ot - ot 
2B = Beles 7 atled? “1 = Gtlag * O-ke-d ? 


(x1, Xp are curvilinear systems of coordinates on the shell surface) are indicat- 
ea. On the basis of formula (5) expressions (9) are given for temperature terms 
in the initial system of equations (6) of the shell theory, and the law of ther- 
mal stress distribution in the shell bulk is derived. There 4s 1 Soviet refer- 


ence. 
ATION; Instytut mashynoznavstva ta avtomatyky AN UkrSSR (Institute of 


ASSOCL 
Science of Machines and Automation of the AS JUkrSSR 


PRESENTED by H.M. Savin, Academician, AS UkrSSR 
SUBMITTED s June 17, 1959 
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BURAK, Ya.I.(L'vov); UONOV, W.Ya, (L'vov) 


forsion of a curvilinear biangular rod. 


Pryk.. mekh » 
6 n0022229-232 ‘60. (MIRA 


13:8) 


1. Institut mashinovedeniya 1 avtomatiki AN USSR. 
(foraion) 
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Possibilities for generating thermal ee aa as body 
by mechanical means. Prykl.mekh., 6 no./s445 ‘ sits 


1, Institut mekhaniki AW USSE, Kiyev i Institut mashinovedeniya 


tomatiki AN USSR, L'vov. 
ee (Thermal stresses ) 


aa ee Pee ee ee - soe Se : Ger Spe eg CELE YN SPS 
APPROVED FOR RELEASE: 07/12/2001 


Pee eee) 


CIA-RDP86-00513R000929230003-3" 


CIA-RDP86-00513R000929230003-3 


a S| Daly hear = 7 


LEONOV, M- Ya. 
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Theory of pure torsione Nauche 
n0e6:5~15 160. 


zapeIMA AN URS. Ser.mashinoved. 7 
(MIRA 13:8) 


(Torsion) 
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LEONOV, M.Ya., IVASHCHENKO, AN. 
Torsion of simple double~bound bars. mga ne AN UBSR. Ser. 
mashinoved 7 n0e6:16-30 60. 

(Torsion) 
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IMA AN URSE. Sere mshinovede (MIRA 13:8) 
(Torsion) 
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Pure torsion of & rolled angle. Bese erh, AN er aa 
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AUTHORS: _Leonov, MeYa., and Panasyuky V.V. 


TITLE: Development of a crack having a circular form in 
the plan 


PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, no. 2, 
1961, 165 - 168 , 


TEXT: The authors consider a body with the crack as above. At in- 
finitely far points of the body, tensile stresses ¢, are applied, 


perpendicular to the surface of the crack. The purpose of the pa- a 
per is to determine the value of ¢, at which the body fails. The 


conditions are: a) Hooke's law is valid if the stresses are smal~ 
ler than ¢_, bd) ultramicroscopic eracks appear if no state is pos- 


sible that would satisfy the conditions of linear theory of eias- 
ticity at¢o< Ons e) the surfaces of such cracks attract each 
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other with the stress o, if the distance between them is not iar- 
ger than 5, and they do not interact at all if that distance is 
larger than Oye For an ideally brittle (amorphous) substance 


6. = & (a) 
T being the surface energy of the substance; a denotes the radius 
of the crack before the deformation of the body, r the polar radius KK 
of the points situated in the plane of the crack, R the radius of 
the crack after the deformation. There are normal stresses at the 
surface of the crack, equal to 

=Qifr<a 

o (ry 0) = C (2) 
= % ifa<r<R 


Substracting the homogeneous stressed state @,, one obtains the 
auxiliary state, vanishing at infinity and characterized by p(r) = 
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ee if r-:.a = 
P(r) = 


= i a R 
Do9 g, if a r 


ts of M.Ya. Leonov's 
face of the crack). Using the result 

Sete ice: Tt Prikladnaya matematika 1 mekhanika, 3, 65, 1939) 
and specifically formula (38), one obtains for the normal displa~ 
cements w(r) of the walls of the crack 


oy wr=VR—? (2. VR =e) + 
(4) 

sre sin r , 
+s, j V a?— /*sin*a da, a 


a 
arc sin R 


E being Young's modulus, —~ Poisson's coefficient. Differentiat- 
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ing with respect to r 


ve dtr) =F! SEO pt oat 
a = ¥) ar = VR Ror 72 (0. R R a 


arc shi 2 rm 
sintada ) 


~d ———— SS. 
wf fa—r*sinta 


The tensile stresses in the body cannot be larger than the ultima- 
te strength a . It follows that 


Lx 


oi) | =0, o,R—9,V Ra = 0 
re R40 


Then one finds Re 


Card 4/6 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929230003-3" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929230003-3 


“SSE BARES TAD Si SAE RS URS ET REA Sa ov Nea ue VR AE MER amo etmemareen 


27332 . 
Boor NONE 
Development of a crack «.-+ D210/D303 
Formula (4) becomes 
3 arc sin > . 
op) - Pf Ver iFe de ee 


c sin = 
a 
rcs R 


The points situated on opposite surfaces oe 
j g 5, wi i 12 front of fai be 
py distances larger than Oy will be called 


Tre existence of the latter is determined by the condition 2v(a) = 
= A) 7 1.@a 
¥ — 
G2, \* 1 Sir ; (9) 
i-(= = _ a "i 
nEb, 
4-3-0, ° (10) 


where 
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o Boe (9) can be written 


ser a 
ese og ove 


The authors conclude from (11) and (6) that the strength of the 
body with circular cra Ack is the 
cracks, if the radius of 


ay the ae is determined from (11). If ava 
wal - (a) 72a) x1. In this 
are 2 fishes and 7 Soviet-bloc references. 

ASSOCLTATION: Instytut mashynoznavstva ta avtomatyky AN URS (Insti- 


ame as that of a body without 
the eck is not larger then aye If gn 


se one obteins Sack' 


tute of Machine Science und Automation, 45 Ukrssx) 
by Academician UkrsSk, H.M. Savin 


April 5, 1960 


CIA-RDP86-00513R000929230003-3" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929230003-3 


st SRO OI STIS ERDEEES ORGY DSHS saES Ta at ee 


281700 
§/021/61/000/003/00: /013 
D274/D301 
Ti AQINY 
AUTHORS : Leonov, M.Ya. and Shvayko, M.Yu. 
TITLE : Elementary elastic-plastic deformations under 
torsion 
PERIODICAL: Akademiya nauk UkrSSR. Dopovidi, no. 3, 1961, 282- 
285 


TEXT: It is assumed that the body follows Hooke's law and that 
the displacement function w(x,y) is continuous except on the sur- 
faces Fy. (x,y) (k = 1,2,---n). The stressed state 1s given by 


my =» GoW _ 
"RZ G ax ? tyz s G ue , (O'x = Oy s ov, ms “xy = QO). (2) 
The function w(x,y) satisfied the Laplace equation. If the contour 


L is composed of a finite number of segments of the y-axis, the 
harmonic function w is given by 


| 
wong) = ta ( ae | BME} Gexrin. AT 
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For elastic stresses one obtains 


. G 
Vez - iVy2 = oF § ae a , 
where L 


p(s) = a3Ce) 


The function /(s) can be Rann as the density of screw dislo- 
pea along the contour L. If the point & approaches the point 
ty of the contour L (t, = iy) from the left (right), one obtains 


(by Sokhots'kyy-Plemel's formula) from Eq. (6), 
2 G 
xz (Oy) = ityg(t 0,y) » | posdas ti Spry). (7) 


If pp(-y) * ak and L is seieeical with respect to the x-axis, 
ane. obtains (x,0) = 0, i.e. the plane y «= O is stress-free. The 


8pace can be divided by that plane without changing the stressed Ww 
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state. Elementary plastic displacements under torsion are consider- 
ed. It is assumed that before the appearance of plastic deforma- 
tions, the maximum stress attains its limiting value v_ at a sin- 
gle point of the contour only. ‘The depth h (see Figure™) of the 
plastic displacement is considered small in comparison with the 
cross-section of the body;. hence the latter is considered a half- 


space. One denotes by w® (x,y), Zo, vz the displacement and 
stresses in the absence of plastic deformations, and by wh) (x,y), 


e SL) , a the displacement and stresses due to plastic deformation. 
By Eq. (7), PCy) is given. by 


h 
G w(s) | 
oz j are ie f(y), (9) 
where 
fly) =%. - 2, (,y). (10) 
The general solution of Eq. (9) is 
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fpcee Yue : 
By) = RG Y he - y2 s-y f(s)ds + Vt oye, . (121) 


n i i £ the 
For s < 0, one should understand by f(s) the mirror image o 
function Xo - eo, (O,y). The constant c and the depth h are deter- 


mined from the condition of boundedness of stress at the point x = 0, 
y = h. The displacement and stresses in the beam after the appear- 
ance of the plastic displacement, are given in terms of ply) by 

the formulae 


w(x,y) = woCx,y) + _ p(sdare tg oa a ds, 


2% 
(12) 
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For elastic stresses one obtains 


i G dt 
Veg - Wye = oR } yiodae (6) 


- 48(s) 
p(s) oar 


where 


i i density of screw dislo- 
ction (s) can be considered as the 1 
pole akong ne contour L. If the point 6 Ragen pome 
t, of the contour L (tg = iy) from the left (right), 3 


(by Sokhots'kyy-Plemel's formula) from Eq. (6), 
‘ G \ (s)ds + iG . (7) 
Vxz (O,y) - ivy, 0,y) = Or Jy + 5 Py) 
i j j t to the x-axis, 
_y) = -UCy) and L is symmetrical with respec 
oe ade rs ye. 0) 2 0, i.e. the plane y = 0 18 stress-free. The 
space can be divided by that plane without changing the stressed Ww 
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AUTHORS : Leonov, M.Ya., and Onyshko, A.V. ; 
meee . e . 
TITLE: Influence of a linear @isloeation on tensile strength 


PERIODICAL: Akademiya nauk Ukravins'koyi RSR.*Dopovidi, no. 4, 
1961, 447 - 450 ; eo 


TEXT: This paper studies the effect of the removal of an atomic 
half-plane from en infinite crystalline pody (linear. dislocation) 
on the ultimate strength when e uniform tension ¢ is applied ‘at in-~ 
_ finity. perpendicular to the half-plane: This is done by using 2 : 
simplified model of a brittle body. The assumptions of this model 2" 
are:.a) the maximum tensile stresses do not exceed the ultimate ve 
prittle strength On3 b) the relation between stress and strain. ' 


obeys Hooke's law, whén the stress is less than On} c) cavities 


deyelop in the body if it is impossible to have a strained staté 
which satisfies the conditions of linear elastic theory for ¢ < 03 
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d) the walls of the cavities may either attract each other with a 
stress of on) if the distance between them does not exceed a cer- 
tain magnitude (area of relaxed contacts), or they may not act on 
each other if the distance between them is greater than dé(area of 
broken contacts) For an ideal brittle body °°" = ; : es 
ek 5; Se. 
b= % a 
where T is the surface energy. The problem ig solved by considering 


' the half-plane — 
x 20, /v/< 4. 


In the case. of a dislocation A(magnitude’ of Burgers’ vector) 
‘ equals the interatomic separation. On removal of the half-plane if 
only Hooke's law applied the stresses on the OX axis would be. given 


by 


a a Ee ag 
Yy*.4 Raa or (2) 
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. But in fact, on appearance of the cavity there is (Fig. 2). & 


0 (aL<x<4) : a Ee BP 
Yp (a0) =| ( bax< bh) 2 


these conditions, a linear elastic problem with a cavity has to be 
solved, where the pressure on the cavity walls is given by 


where x = X-L; y = Y- fo obtain a solution, corresponding to 


En 
[0 Ft eee en kee a b 
+t | Se 4n(1— ¥>) (L+ ae (—L<ixr< ) is 
p(d =—Y,(% £0) = ie a m7 
. — nT YO <— 7 
ot ae a) tm (b<x<L) 


The point of transition in the cavity (x=b) between the area of re- \ /.I 
Vaxed ‘contacts and the area of broken contacts is called the point 
of collapse,and it is defined by the cavity width, viz. . 


oy (bo, +0) =4 . (5) 
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' 


while the separation in the whole intervel (-L, L) is given by 


1 : aves 1—v? rc oni 2—VC ae 8) de. (6)... 
eta See | PO eV EEE) | 


as A : . : 
- The authors, after further substitution conclude that the critical 
stress oy, = max 05>. is given by . : 
“=< om (8<4), a £45): 2 
which shows that the ‘linear dislocation decreases the critical 7 o 
stress by a factor equal to the value by which Birgers' vector '‘ex- Bie 
ceeds the critical interval. There are 2 figures and 3 Soviet—bloc 
references. . 
ASSOCIATION: Instytut mashynoznavstva ta avtomatyky AN URSR (Insti- 
‘tute of Machine Technology and Automation, AS UkrSSR) 
SUBMITTED: June 24, 1960 
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AUTHORS: Leonov, M, Ya., Onyshko, L. V. 


TITLE: On the propagation of finest cracks 
Metallurgiya, no.-9, 1962, 48, abstract 91304 


PERIOIMCAL: Referativnyy zhurnal, 
4ki, AN UkrSSR, Ser. 


("Nauchn, zap. In-ta mashinoved. i avtomat 

Mashinoved.", 1961, 8, 16° - 25) 

Brittle failure conditions were determined. Break resistance So 

§ were taken as basic strength characteristics (if the width 

he surfaces do not interact). For oalculations, the ini- 
‘plane of A/2 width, where Ais 


removing the material semi- 
ear distocation. It was established 


of the model of a brittle body re- 
duced the stress limit by as man X exceeded the critical range &, or 

did not reduce the strength 4¢ GSA, The length of a crack was determined at ee 
titimate load Ly, ~~ 2.8. These results are in agreement with the solution of _ 
problems for other models of a solid body. With the use of the equations derived 


. TEXT: 
and critical range 
of cracks exceeds 5, t 
tial crack is formed by 
the magnitude of the Burger's vector of lin 


by caloulation that the linear dislocation 
y times as 
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eee 


WITLE: On the fracture of a plate having a crack 
PERIODICAL: Prykladna mekhanika, Vo Ty NOo Dd, 1961, 516 ~ 520 


TEX?: An infinite plate with a crack of length 2t (see Fig.) is 
under stresses, normal to the crack. Fracture occurs at the value 
9 of stress. It is assumed that the maximum normal stresses do 


not exceed a certain fixed value (the limit strength of the materi- 


(1) 


Hocke’s law appiies; if a stress-strain state occurs which does not 
comply with linear theory, nor with condition (1), then breaches 

(regions of weakened ponds) appear in the body; the effect of these 
breaches depends on the critical distance § _. For an ideal brittle 


cr 
(amorphout) body, § cr 38 found from 
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= sou (2) 


9 
8 
T being the surface energy of the material. For various materials, 
whose fractureiggs accompanied by microplastic deformations, the 
quantity Be can be experimentally determined. In the above model, 


the breaches always occur (notwithstanding very small d,, ), hence 
the fracture (crack) is enlarged (see Fig.), and 


(0, /x/ <b; 


X(x5 + 0) = 0; Yy (x + 0) (3) 


“(Opgs b</x/< i 


The length 2L of the enlarged fracture is unknown; it has to be 
determined in accordance with (1). This problem is solved by Noo 
Muskhelishvili's method (Ref. 2: Nekotoryye osnovnyye zadachi mate- 
maticheskoy teorii uprugosti, AN SSSR, 1954). After computations, 
one sbtains 
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oo 
L= tgsec 201," (15) 


Formulas for the eureeece in the plate are derived, in particular, 
on the real axis, for L: LAL co, one obtains 


a 


2 274 
ar: ee ila aT saat 
—x?— x)V — 
0,15 i Si See 
X,=—- a8 VEE ae 


For the quantit Oo, vis denotes the distance traversed by the 
points (+ by sty and (+ 4, -0) of opposite surfaces of the breach 
as a result of the deformation, one obtains 


ey is BE TO 
6=- 5 i cos 30,0" saa 


EO 
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( 
By the adopted model, these opposite surfaces will no longer inter- 
act if 6> Our? hence the fracture increases. Thus, the critical | 


stress 0.,, is such a value of 7 that 6 = 6... Hence (18) yields 


For brittle materials, one obtains fror:. (2) and (20) Griffith's 


formula: sai 
Sor = \ ae a) 


For {> 0, formula (21) yields infinitely large O,,3 this aisad- y 


2 WEG 
On = % %,_ arecos exp (- “Bro. . (19) 1 
For oO .~KO}j 9 | 
Bo, _6 
7 __1s cr 
1 
{ 
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by formule (19) which yields 
One er dee. the Strength of plate Wlth “Zeron 


3 plate, Griffith, results a 
ble for very small cruck 
; 88eg &cecompanied by Microplastig 
yoke Thereby, ae (denoteg by A) igs th wo 
oe tion of two 8 Ping the development of a 
breach. henge formulas (19) ang (20) 


(for ~ — 0), | 
crack equalg the 


I 
Te also unsuita- if 
Can also be used 


, BA 
Cor =F 1, arccos exp (~ hy 


22) 
5 ( 
Blor 
: x BA 
Can = re (o. SS Opsde (23) 
Formule (22), Proposed by Orowan, remains valig for any Cop? even 
- if Ox is of the Same o 
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rences: 3 Soviet=-bloc and 2 non-Soviet—-bloc. The references to 
English-language publications read as follows: A.A. Griffith, Phe- 
nomena of rupture and flow in solids, Trans. Roy. Soc., A 221, Lon- 
don, 1920; E. Urowan, Energy‘ criteria of fracture, Welding J., 
march 1955, 


ASSOCIATION: Instytut mashynosnavstva i avtomatyky AN USSK (Insti- 
eae of the Science of Machines and Automation AS Ukr- 
88x 


SUBMITTED: June 10, 1960 
Fig. 
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AUTHORS : _leonov, M. Ya, and Rusynko, K. M. 


TITLE: On the macroscopic theory of prittle destruction 


PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, no. 12, 
1961, 1582-1586 : 

TEXT: The author introduces the concept of macro-stress in a so- 
lid body, defined by the strains averaged within some sphere. It 
is assumed that in a rigid body plastic deformation does not occur 
and the values of resistance determined by G. V. Uzhik (Ref. 13 
Soprotivleniye otryvu i prochnost' metallov (Resistance to Crack- 
ing and the Strength of Metals), Izd-vo AN SSSR, 1950) are used. 
Basic hypothesis: Brittle destruction takes place when the maximum 
macrostress of the resistance to cracking is attained. The fornula 
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(Machines and devices for testing metals] Mashiny i pribory dlia 
ispytanii metallov. Kiev, Izd-vo Akad.naul USSR, 1961. 132 p. 
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Effect of friction on the stability of nonconservetive systems. 
Nauch.zap.IMA AN URSR. Ser.mashinoved, 7 no.7:127-13€ 'f. 
(NIRA 15:1) 
(Friction) 
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Vibrations of a system with one desree of freedom subZected to the 
action of an attenuating perturbing force. Nauch.zap.iMa Alii UaSR. 
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(Elastic solids--Vibration) 
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pea 3 The- ‘sladticcplastie: deformation: is seduced Go: the ‘dee ernee 

‘tion of an ideal. elastic: body whose displacements are discontinuous : 

on certain ‘surfacesi.. ‘With’the aid of this. model the: authors solve — 

“the: problem “of an’ dnfinite plate. with’ a‘slot, ‘subject to forces 

-' perpendicular to the ‘slot. N. I. Muskhelishvili‘s method is used. 

. Phe eritical- ‘Load is found +0. pe V(1 ‘= 2/ )- multiplied by critical - 

*-'gtress.. Lhe experiments, carried out.an steel plates, gave results | 
“eoineiding with: the theoretical data in the initial esas exer’ 


n the: incubation periods tere are: 2 figures. ; 
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-. penteii, L'vov, 15-21 gennyaurye tes g- Kiev, Izd-vo i 
ee USSR, 1962, "200-203 


Bet EXE: fhe. authors. ‘consider an dnfinite plate with two slots: of 
/- the same length d,.situated-on-a straight line at a distance 2a 
"~~ from one: another.’ It is assumed that the material of the plate 
= corresponds. to -a° simplified model of a brittle body (mM. Ya. Leonov,: - 
 -PMPF, ne. 3,.1961) and that a domain of wakened adhesion is formed , 
os petween= ‘the slots. Then these can be regarded as a single slot. = 
~~ She. authors. Fine the expresaion. for the BEitioet Stress © 
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TEXT: The paper is a continuation of previous work 
(Me Ya- Leonovs N.YuU- ShvayKor ghurnal prikladnoy meknaniki i 
tekhnnicheskoy fiviki, no. 2s 1961. P.-te yitvitskiy: M.Ya. Leonovs 


DAN URSR» no.31 1960- pM. yitvitskiy: N.Ya. Leonovs prikladna 
mekhanika, veils j 


deformation of a vody may 


ela. no- 1. Kiev» 1962, 13-26. j 
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investigated in 4 
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TITLE: Extension peyond the elastic Limit of & plate with circular 
opening ; 

PERIODICAL: ghurnal prikladnoy meknaniki i tekhnicheskoy fiziki, no- 1, 
4962, 109 - 417 
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TEXT: Conditions are laid do 
a the elastic pe studied with the Linear el : 
sth linear dislocations aistributed according | y/ 
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The distribution of these dislocations 

ich they occur are determined from the given 
conservation of 


of thhe region in whi 
and from the condition of 
jnelasti On the basis of such & 
' model the stress in @ thin jnfinitely jong plate with & circular opening 
(Fig. 1) gubjected to forces Pp i8 studied. Stress and strain in the 
complex plane which result only from the load are determined py the 


functions 
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_ That part of the stress produced by the dislocations is determined jn such 2 
* g way that in the regions of 4nelastio deformation the sum of the stresses am 
produced iby P and those produced by the dislocations fulfills the 
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(RS1zIS) (1.3). iA 
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- gondit#en 9: 2 Spee ' ae 
coondithan Ty, (a, 0) + Wale 0) = on 0M 
“Some auxiliary problems about linear dislocations in the plane that are 

necessary for the present problem are Anvestigated waitth reference to a 

paper by N. I. Muskhelishvili (Hekotoriye osnovyye zadach* matematicheskoy 

gosti, Izd<vo. AN SSSR, 1954). The integral equation. | 
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by approximation? 
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a characterizes the length of the region of inelastic aeformation- The 
e of the length 1 of the region of the jnelastic aeformation on the 
radius R is calculated as & function | 3 the critical load 
for brittle rupture of the plate is getermined. There are 4 figuress 

4 table, and 10 references! 9 Soviet and 1 non-Soviet. The reference to 
the English-lengusce publication reads 38 follows: Griffith A. Ass 
Phenomens of Rupture and Flow in Solids, Trans. Roy. S0Ces A 221, London, 


1980. 
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umed that the material of 


ate with 2 
h create 
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plified model of 4 prittle body 


TEXT: An infinite pl 
jected to stresses whic 
ses state a =), m= a 
the plate corresponds to the sim 
Ref. 13 Me Ya. Leonov, Inform. pyull., 10: 1; VINITI AS SSSR; 
1960, DP» 16). According to this model, «t first, cracks appears 

i tea towards each other a5 


them does not exceed 2 
the material); when this distance is rea~ 


teraction petween the si 
occurs; the corresponding load is called cri 

the dis lacements normal to the cracks has a 4d 
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A(x). The discontinuities are related to linear dislocations. Mus- 
khelishvili‘s function for a linear dislocation is 


x 
g,(2) le (4) 
where D = 7) ; G is the shear modulus, ?t = 3-4v (for plane 

. + 


fa 
strain) and t= (3-v)/(1+v) -.for plane stress. In the case o 
pair dislocations A and ~\ which pass through the points t and 


-t of the real axis, one obtains 
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ie Further, Muskhelishvili's function for a pair of linear disloca- 
ve tions in a plane with a hole is derived. The discontinuity is ex- 
= pressed by 


x 
v(x,+ 0) - v(x,~ 0) =A(x) - | A(t)at (Rg ]xl gD) (8) 
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The function p(t) = A\'(t) is called the density-distribution of 4 


dislocations. After a change of variables (in particular +°/R° =, 
A(t) = A(RYm) =A,(4)); one obtains the integral equation for Ay? 
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The approximate solution of this equation is Sought in the form of 
oe @ polynomial with unknown coefficients a9 Viz: 
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Substituting (10) in (9), one obtains 
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For (11) to hold, it is necessary that 


m 
>, Xe" = 0 (13) 
n=0 : 


The quantity %, by which the length of the crack can be found: 
1 = R(Ve&- 1), is determined by 713). The coefficients a, are found 


by means of a system of (m+1) equations. This system in conjunction 
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with (13), yields p/o% (oS being the constant stress between the 


sides of the cracks which attract each other). Thus, an approxin- 

ate relationship is obtained between the length of the crack, the 

load and the dislocation density-distribution. The maximum distan~ x 
ce between the crack sides is 
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Aw 322, mts| -(%) _ 


Plots of 1/R versus p/o, and of A(R)D/Ro,, versus p/oy are shown. 
These graphs are used for determining the critical load Py at which 
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fracture occurs. Depending on OD/RO, ; the critical load varies be~ 

1 : : 1 F 
tween 5K Py h% With a given constant b, (dD/0) Dy? 3OG with 
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large R, and Py? IG) with RO. There are 3 figures and 5 Soviet- 
ploc references. 
se ASSOCIATION: Instytut mashynoznavstva ta avtomatyky AN UkrRSR (In- 
aa stitute of the Science of Machines and Automation cf 
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: PRESENTED: by Academician H. M. Savin of the AS UkrRSR 
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ABSTRACT: The paper deals with the theory of the stress-strain relationship in the 
immediate vicinity of the yield point upon tywoedimensional plastic deformation. It is 
assumed that the kink of the curve occurs after monotonic loading. ‘Tne treatment is 
based on the mathematical model suggested by the authors in a previous paper (Doklady 
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